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[0070] FIGS. 1 to 3 are schematic views illustrating a conventional method for 
fabricating a semiconductor device. Referring to FIG 1, after a film i s d e posit e d on a 
waf e r 10 deposition process by the CVD apparatus is completed , the d e posit e d layer 20, 
such as an oxide layer, e xhibits a t e ndency to hav e a high e r growth rat e at a dead zon e 
r e gion 2 4 (s ee FIG. 2) corresponding to an upp e r sid e wall or e dg e portion is deposited on 
the upper sidewall of the wafer 10 as well as on the whole front surface of the wafer 
10[[,]] due to the characteristics of the gas flow used to form the layer. 



Please replace paragraph [0075Jwfth the following amended paragraph: 



[0075] Thereafter, as shown in FIG. 2, a when the conventional CMP process is 
performed to planarizo on the deposited layer 20 , the layer 20 on the front surface of the 
wafer 10 is planarized with a uniform thickness . Not e that the planariz e d deposit e d lay e r 
22 of th e upper surfac e side has a uniform thickn e ss e xtending nearly to the e dg e of th e 
wafer, but the planariz e d deposit e d lay e r in th e dead zone r e gion 2 4 , corr e sponding to th e 
upp e r sid e wall portion of th e waf e r 10, has a non - uniform thickness duo to th e inh e rent 
r e strictions of th e CMP process and th e initial gas flow charact e ristics. As a result, th e 
d e posited lay e r on th e upp e r sid e wall portion of the waf e r 10 r e mains thicker r e lativ e to 
th e planariz e d d e posit e d layer 22 r e maining on th e upper surfac e of th e wafer 10. 
However, the layer 20 on the upper sidewall 24 of the wafer 10 including an edge line of 
the wafer that is hereinafter referred to as dead zone region cannot be planarized due to 
the inherent restrictions of the CMP process and the initial gas flow characteristics. As a 
result, the layer on the dead zone region 24 remains thicker relative to the layer 
remaining on the front surface of the wafer 10, so that the thickness of the layer 10 is 
uniform on the front surface of the wafer 10 and is not uniform over the dead zone region 
24. Moreover, the slurries may accumulate at on the dead zone region 24 and thus the 
probability of particle occurrence becomes higher. As can be seen, after the CMP 
process is completed, the difference in the thickness of the deposited layer 20 between 
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the uniform planarized deposited layer 22 and the non-uniform portion at the dead zone 
region 24 is increased relative to the pre-planarized conditions. 



Please replace paragraph [0080] with the following amended paragraph; 



/ 



[0080] Afterwards, in order to form a pattern on the planarized deposit layer, a 
photolithography process and a dry etch process are sequentially performed. In the 
general patterning process, the layer 20 coated on an edge portion of the front surface 
of the wafer 10 is removed through an edge expose wafer (EEW) process4s-a4se 
p e rform e d to remov e th e d e posit e d lay e r of th e e xpos e d sid e wall of th e wafer 10 . 



Please repla ce paragraph [0085] with the following amended paragraph: 



[0085] R e f e rring to However, as shown in FIG. 3, since the deposited layer 20 m coated 
on the dead zone region 24 was thicker than that of th e planariz e d deposited layer 22 , 
cannot be removed even after the CMP and etching processes[[,]] since the layer 20 on 
the dead zone region 24 is thicker than the layer 20 on the front surface of the wafer 10, 
so that a residual oxide 26 still remains at the upp e r s id e wall portion of th e waf e r 10 on 
the dead zone region . This is because the dry etch is performed with reference only to the 
thickness of the planarized depos ited layer 22 formed on the upper s urface of the wafer 
10. 



fa 



Please replacejaragraph [0090] with the following amended paragraph: 



[0090] Moreover, a group of cone shaped particles 28 are generated at a boundary 
between the removed portion of the deposited layer and the remaining portion of the 
deposited layer at an edg e of the upp e r surfac e of th e waf e r 10 on the dead zone region . 
The group of cone shaped particles 28 comprise a silicon substance, such as silicon (Si), 
silicon dioxide (Si0 2 ), or the like. 
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Please replace paragraph [0110] with the following amended paragraph: 
[0110] To achieve the above objects and other advantages, there is provided a method 
for fabricating a semiconductor device, including depositing a layer on a wafer and then 
planarizing the deposited layer. The r e sulting planarized lay e r has a uniform r e gio n-ef 
uniform thickn es s e xt e nding along a waf e r surfac e and nearly to an edge of the waf e r, 
and a non uniform r e gion of non uniform thickn e ss corr e sponding to th e edge of th e 
waf e r. A photore s i s t lay e r i s coat e d on th e planariz e d layer, and then a portion of the 
coat e d photor e sist lay e r corr e sponding to an e dg e r e gion of th e waf e r is r e mov e d, 
th e r e by e xposing at l e ast the non - uniform r e gion of th e planariz e d lay e r. The resulting 
planarized layer has a uniform region of uniform thickness extending along a wafer 
surface, and a non-uniform region of non-uniform thickness corresponding to an upper 
sidewall of the wafer. A photoresist layer is coated on the planarized layer, and then a 
portion of the photoresist layer coated on an edge portion of the uniform region of the 
planarized layer and on the non-uniform region of the planarized layer is removed, 
thereby exposing at least the non-uniform region of the planarized layer. The exposed 
non-uniform region of the planarized layer is etched, and a remaining portion of the 
coated photoresist layer on the planarized layer is stripped, thereby forming a pattern 
layer comprising a portion of the uniform region of the planarized layer. 



Please replace paragraph [0115] with the following amended paragraph: 



4 



[0115] According to another aspect of the present invention, there is provided a method 
of fabricating a semiconductor device, including depositing a layer on a wafer, with the 
d e po s it e d lay e r having a uniform r e gion of uniform thickn e ss e xt e nding along a wafer 
surfac e and nearly to an e dg e of the waf e r, and a non uniform r e gion of non uniform 
thickness corr e sponding to th e edge of th e waf e r. A photor e sist lay e r is first coated on 
the deposit e d lay e r, and then a portion of th e coat e d photor e sist layer is r e mov e d, 
corr e sponding to an edge region of the waf e r, th e r e by e xposing at least th e non uniform 
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r e gion of th e d e posit e d lay e r, with the deposited layer having a uniform region of 
uniform thickness extending along a wafer surface, and a non-uniform region of non- 
uniform thickness corresponding to an upper sidewall of the wafer. A photoresist layer is 
first coated on the deposited layer, and then a portion of the photoresist layer coated on 
an edge portion of the uniform region of the deposited layer and on the non-uniform 
region of the deposited layer is removed, thereby exposing at least the non-uniform 
region of the deposited layer. At least the exposed non-uniform region of the deposited 
layer is etched, and then the coated photoresist layer remaining on the wafer is stripped. 
The uniform region of the deposited layer is then planarized to thereby form a pattern 
layer. 



Please replace paragraph [0165] with the following amended paragraph: 
[0165] R e f e rring to FIGS. 4 and 5, a d e posit e d lay e r 20 is form e d on a waf e r 10. Not e 
that the d e posit e d lay e r 20 has a r e gion of uniform thickness 20a e xt e nding along the 
waf e r surfac e and nearly to th e edg e of the wafer 10, and a region 20b of non uniform 
thickn e ss corresponding to an upp e r sid e wall or edg e of th e wafer 10. Ther e aft e r, a 
photor e sist film 30 is coat e d on the entire d e posited lay e r 20 with a thickn e ss in th e rang e 
of approximat e ly 5000 15000 A. Afterwards, an e dge portion of th e photoresi s t film 30 
is removed by an edge e xpos e waf e r (EEW) proc e ss, to ther e by e xpose at least the edge 
portion of the d e posit e d layer 20 (i.e., non uniform region 20b) as shown in FIG. 5. As 
also shown in FIG 5 Referring to FIGS. 4 and 5. a deposited layer 20 is formed on a 
wafer 10. Note that the deposited layer 20 has a region of uniform thickness 20a 
extending along the water surface, and a region 20b of non-uniform thickness 
corresponding to an upper sidewall or edge of the wafer 10. Thereafter, a photoresist film 
30 is coated on the entire deposited layer 20 with a thickness in the range of 
approximately 5000-1 5000A. That is, the photoresist film 30 is coated on the region of 
uniform thickness 20a and the region of non-uniform thickness 20b of the deposited 
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layer 20. Afterwards, a portion of the photoresist film 30 coated on an edge portion of the 
region of uniform thickness 20a and the region of non-uniform thickness 20b is removed 
by an edge expose wafer (EEW) process, to thereby expose at least the region of non- 
uniform thickness 20b as shown in FIG 5 , depending on the desired pattern, a portion of 
the uniform region 20a may also be exposed when the photoresist film 30 is removed. 



ft 



Please replace paragraph [0170] with the following amended paragraph: 



[0170] R e f e rring to FIG. 6, any expos e d portion s of th e d e posit e d lay e r 20, and 
including at l e ast th e e dg e portion, are remov e d by a subs e qu e nt conventional wet 
e tch proc e ss. Here, th e e xpos e d non uniform region 20b of th e d e posited layer 20 at 
th e e dg e of the wafer 10 corr e sponds to th e dead zon e r e gion 2 4 d e scribed above with 
r e f e r e nc e to FIG. 2. Referring to FIG. 6, any exposed portions of the deposited layer 
20 including at least the non-uniform region 20b, are removed by a subsequent 
conventional wet etch process. Here, the exposed non-uniform region 20b of the 
deposited layer 20 at the sidewall of the wafer 10 corresponds to the dead zone region 
24 described above with reference to FIG. 2. This exposed non-uniform region 20b is 
thus removed prior to performing the CMP planarization process. As a result, only a 
deposit layer pattern 40 (corresponding to all or a portion of the uniform region 20a) 
remains on the upper surface of the wafer 10. Here, a target thickness of the deposit 
layer removed by the wet etch process is in a range of approximately 5000-15000 A. 

Please replace paragraph [0185] with the following amended paragraph: 

[0185] Referring to FIG. 8, a deposited layer 20 is formed on a wafer 10. Thereafter, the 
deposited layer 20 is planarized and polished using a CMP process, thereby forming a 
planarized layer 50 as shown in FIG. 9. Note that the planarized layer 50 has a region of 
uniform thickness 50a extending along the wafer surface and nearly to the edge of th e 
waf e r 10 , and a region 50b of non-uniform thickness corresponding to an upper sidewall 



Page 7 of 16 



Serial No. 10/029,147 
SEC.875 

Amendment dated July 30, 2003 



Vi or edge of the wafer 10. In the planarized layer 50, the uniform region 50a is thinner 
jfr^ than the non-uniform region 50b. 



Please replace paragraph [0190] with the following ame nded p aragraph: 



[0190] R e f e rring to FIG. 10, a photoresist film 30 is th e n coat e d on th e e ntir e planariz e d 
lay e r 50 with a thickn e ss in th e rang e of approximat e ly 5000 15000 A. Afterward s , an 
edg e portion of th e photor e sist film 30 is r e mov e d by an edge expos e waf e r (EEW) 
proces s , to thereby e xpos e at l e ast th e edg e portion of th e planariz e d lay e r 50 (i. e ., non 
uniform region 50b). Referring to FIG. 10, a photoresist film 30 is then coated on the 
entire planarized layer 50 with a thickness in the range of approximately 5000-150QOA. 
That is, the photoresist film 30 is coated on the region of uniform thickness 50a and the 
region of non-uniform thickness 50b of the planarized layer 50. Afterwards, a portion of 
the photoresist film 30 coated on an edge portion of the region of uniform thickness 50a 
and the region of non-uniform thickness 50b is removed by an edge expose wafer (EEW) 
process, to thereby expose at least the region of non-uniform thickness 50b. Depending 
on the desired pattern, a portion of the uniform region 50a may also be exposed when the 
photoresist film 30 is removed. 

Please replace paragrap h [0195] with the following a mended paragraph: 



[0195] Any e xpos e d portions of th e planarized layer 50, and including at l e ast the 
e dg e portion, ar e remov e d by a subs e quent conventional w e t e tch proc e ss. H e re, the 
e xpos e d non uniform r e gion 50b of th e planariz e d lay e r 50 at the e dg e of th e waf e r 10 
corr e sponds to th e d e ad zone r e gion 24 d e scrib e d above with r e f e r e nc e to FIG. 2. 
Any exposed portions of the planarized layer 50 included at least the non-uniform 
region 50b are removed by a subsequent conventional wet etch process. Here, the 
exposed non-uniform region 50b of the planarized layer 50 at the sidewall of the 
wafer 10 corresponds to the dead zone region 24 described above with reference to 

Page 8 of 16 



Serial No. 10/029,147 
SEC.875 

Amendment dated July 30, 2003 

FIG. 2 . This exposed non-uniform region 50b is thus removed after performing the 
k / v CMP planarization process. Here, a target thickness of the planarized layer removed 
by the wet etch process is in a range of approximately 5000-15000 A. 
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